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'  All  the  energy  must  come  from  endothermicity,  and  sensitivity  typically 
increases  with  endothermicity 

1  Basis  for  high  energy  content  is  the  large  differences  in  bond  energies 


C-C 

85  kcaVmol 

N_N  38  kcaWmol 

c=c 

143kcatfmol 

100  kcaVmol 

c*c 

194kcaWnrK>l 

N*N  326  kcalVnot 

(-HC^CH), 

v-  +34  HCsCH 

(-H=N)-  ~S8  IhlttNf 

85+  143 

►  194 

38  +  100  ►  226 

stable  polymers, 

unstable  polymers. 

unstable  monomers 

stable  monomer 

This  is  the  reason  why  N-N potymers  don't  exist 

TNs  A:  /irfnwMior  Octi***™  UnUmM 


N-F  Compounds 


Recrystallization 


r  HF is  used  as  a  solvent  in  most  of  the  cases.  Itcanbe 
removed  from  the  reaction  product  at  low  temperature: 
useful  for  thermally  unstable  compounds. 

^  S02  can  also  be  used,  if  there  are  no  compatibility  issues. 
Sometimes  complexation  can  be  observed,  i.e.  Cs  azide 

y  Mixtures  of  S02  and  S02C1F can  be  used  to  alter 
solubility,  i.e.  N5+  is  very  soluble  in  S02  but  not  much 
soluble  in  S02C1E  S02b.p.  *  ;  S02C1F  (b.p.  - ).  S02 
evaporates  first  resulting  in  reduced  solubility 


^  Specially  designed  dewar  vessel  where  crystals  are  loaded 
into  a  glass  lip  under  a  clod  nitrogen  gas  flo  w.  The 
mounting  is  then  accomplished  using  PFPE  oil  and 
Cryoloops. 


^  Useful  for  thermally  unstable  material,  and  compounds 
which  are  liquids  at  room  temperature. 


Olifcitifean A  !®r Hotw-o. 


TW*  fucu  Is  A:  Aw'rovr'd  <o*  I'll.*-  KfWnr. 


Contact  from  the  oxidizer  con  chew  up  the  eryoloop.  In 
this  case ,  the  crystal  can  be  embalmed  in  ICcFF grease  to 
protect  the  Cryoloop .  The  crystal  needs  to  be  transported 
on  the  pre-ccntcred goniometer  head  using  a  magnetic 
mount 


The  Structure  of  NF^bjF,,* 

r» 

S  The  crystals  grown  from  HF 

^  _ ^ 

S  Monoclinic  space  group  P2/c. 

-»  J,  : 

S  Cell  constants:  a  =  17.968(2)  A,  b  = 

v-i-»  v  (p  ' 

17.939(2)  A,  c=  14.0693  A; p  * 

90.143° 

- 

to 

ii 

N 

S 

Sr  =  0.0497 

Average  N-F  distance  =  1.281(2)  A 

TNi  paj«i  It  tVIjtbuSrt)  A;  A|»>rwt<J  !rj  Ktfc  Dt'lrliii-X  Orta 


A  ton  pairs  rf  NE/Svly  found  in  tte  asymmetric  unit 

Thc\  uixl l xi  A fnvn fts general valence flwee 

tic  Id  ami  Asf*  rat'ti'  cakulattaos,* 

•  Christc,  K.O.  S/mnvfiw  Attn,lVrt  A 1586,  A2A.  959  and  references  therein. 

Ihoi  trffl*  n  OsSix^.n  A;  A {yroworf  lor  Pubk:  fWatsu.  0rjKrujfc»Uki5.ni«r<l 
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Molecular  Structure  of  N2FSb2Fn‘ 
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Moeodioic 

•  =73SS(2),  b  k  9S2H2),  c  m  1 4.1 03(2) 
/  =  9939(1)  * 

Volume <A#)  =  1043.2(4)  ,Z  =  4 

7*rtof«ar)  «  25-J.T 
111*  a  0.0388 
»rR2*  =  0.0903 
S  —  1-222 

*  AH  Data 
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Experimental  and  Calculated  N-F  Bond  Distances  (A) 


rN* N 

rN-F 

ExgiEJdia&Eial 

*&**»+ rtu 

KJPAJV* 

(U»9f 

(l’17y 

2316(12) 

NJ>SbF6' 

(i.i  ioy 

(I230y 

2340(9) 

M,PSh>F„- 

I.0S9I9) 

1257  (8) 

2346(9) 

N^Ffcas)** 

1.1034 

12461 

23495 

1JDF 

1.121 

124S 

2369 

U)FS!k 

1.111 

1236 

2347 

LDFS2- 

1.106 

1225 

2331 

SCF6-31G* 

1-072 

1240 

2312 

MP-2  6-31 5* 

1.13S 

1256 

2394 
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►  Chrisie.  K.  ( X :  Wilson.  R.  D.;  Wihon,  W.  W’.;  Ban.  It:  Sutumar,  $4  Ditf*.  D.  A J,  Am  O™. Soc.  IWI. 
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W7.255. 
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I  Conformation  of  the  S 
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Conformation  of  the  Sb2Fu*  Anion  in  N^KSb^' 
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Staggered  Conformation  showing  the  twist  of  the  two  equatorial  Sb-F  groups  ai 
an  angle  of-31*.  The  Sbl-F7-Sb2  ts  bent  at  1453(2)*. 


Jt  Fluorodiazonium  Salts'  Crucial 

Intermediates  in  Polynitrogen  Chemistry 


Synthesis  of  N2F+  Salts 

C,o  +  AsF5  - -  QAsFj 

{*-  1M1.6) 

CxAsF5  +  N2F4  - -  fnww-NjFj 


NjF^AsF^  +  NaF  — tE— *  cw-N2F2 

"  . .  . .  .*  -  l 

Calculated 

Experimental  1 

631+fi(2d)*,  VTZ 

N-O(A) 

1.129  1.137 

1.1 14 

n-f(A) 

1.312  1.305 

S  '1.245(4),  1.246(4)’ 

■  ■■  {  ■ 

O-N-F  (°) 

125.8  125.6 

:  ■  122.0,3).  122.1(3} 
r-  '  ; 

126.0  : 

F-N-F  n 

108.4  108.8 

"i  "  107.9  ■  ’ 

R  (hR2)  (%) 

“ — 

•:  3.03.6.68 

1 

vy .C-er*  199S  J 

The  anafyai*  demwwtrate*  that  the  cry  rial  atructura  of  F,NO’A*F4',  extracted  from  an 
oxygenffhrorine  disordered  atntchwm,  it  in  vary  good  agreement  with  the  theoretical  prediction* 


N3+  Cation 
Case 


Characterization  of  reaction  product:  Jpt 
Theory  &  experimentation  symbiosis  "Mp'' 
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Vibrational  frequence*  have  a  targe  range  and  are  not  very  rehab)*, 
which  make  characterization  of  N,'  cation  very  difficult 


Vibrational  frequencies  ferrr1) 


NFV  1304  1217 

(<F-N-F  =  107.9*;  N-F  =  1.25A) 


NF2*  cation  could  not  be  synthosbtad 


METAL 

AZIDES 

Trvla.  »  !>atifeyilrwi  *•  Apptrwt  Nr  PuNjs  piMrfciilr 


[Ph4MHSbCI6]  +  Me3SiN3*^1  lPh4M][SbCi6.x(N3)x] 

60  °C  M  «*  P,  As;  x  *  2-6 


^The  substitution  of  all  the  six  chlorine  atoms  in  SbCl6’ 
by  the  azide  groups  could  not  be  accomplished  in  a  single 
step,  as  reported  in  literature.  The  stepwise  substitution 
gives  a  good  insight  into  the  substitution  mechanism. 

S  Total  substitution  was  achieved  after  four 
“refreshment”  cycles  of  the  reagents.  During  the 
intermediate  cycles,  the  azide  content  gradually  increased 
from  two  to  five. 


Addressing  abnormalities  in  azide 
^  distances 


M-Na-Np-Ny 


S  For  covalent  metal  azides  VB  theory  says  Na-Np  > 
Np=Ny :  However  a  large  number  reported  structures 
have  unusually  short  Na-Np  (0.8- 1 .0  A)  and  long  Np- 
NY(  1.2-1. 4)  distances. 


iWNiwr.l  I  .'.-. W s!^  Wii 


S  In  most  cases,  these  derivatives  were  prepared  from 
metal  chloride  salts  and/or  recrystallized  from 
chlorinated  solvents  -  culprit? 


1,2-DCE 

Ph4MCI  +  SbCl5  - -  [Ph4M][SbCI6] 

M  =  P,  As 


?  ne 

Cl . I . Cl 1 

C1»^'S|^,C1 

Cl 

I,  tv  suit  o' Ion  *:  Apcww  hi  KPS;  OWrimlrWi 


Episode  //....c/s-  or  trans-  disubstitution 
with  azide  groups? 


W  Episode  Hi. . . Substitution  of  3rd  chlorine ... 
fac-  or  mer-  isomer  ??? 
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Cl>i^---|---;;^C1 


J  Episode  IV.. .Capturing  the  “ transition 
state”  during  the  fourth  substitution! 


N* . I . ,,ci  #  \ 


Cis-  vs .  trans-  substitution 

.  I  i>t,ci',N3 

N^Sf^N3 
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